Introduction
============

Venlafaxine, a drug that inhibits the uptake of both serotonin and norepinephrine, is an effective antidepressant with a favorable side effect profile[@B1],[@B2],[@B3]. The common adverse effects of venlafaxine include anorexia, xerostomia, diarrhea, insomnia, nausea, nervousness, sleepiness, sweating, hypertension, and arrhythmia[@B2],[@B4]. Pulmonary toxicity of venlafaxine is known to be very rare, although a few cases of venlafaxine-induced asthma[@B5], eosinophilic pneumonia[@B1],[@B6],[@B7], and interstitial pneumonitis[@B2],[@B8] have been reported. This report describes a recently discovered case of venlafaxine-induced interstitial lung disease (ILD).

Case Report
===========

A 68-year-old woman was admitted to a local hospital three months prior to presentation at our institution (Kyungpook National University Hospital \[KNUH\]), with a three-month history of a non-productive cough. The patient underwent a surgical lung biopsy, and was diagnosed with \"interstitial lung fibrosis.\" At the local hospital, the patient was prescribed oral N-acetylcysteine for three months. Subsequently, she was referred and admitted to the KNUH with a persistent cough and progressive dyspnea. At admission, the patient also complained of anorexia and general weakness. She had never smoked, had no prior respiratory illness, and no significant environmental or occupational exposures were noted. However, 14 years prior to this admission, she had been diagnosed with a depressive disorder, and had received anti-depression medication at several clinics and hospitals. Twenty-one months prior to this admission, she had started her current regime of psychiatric medication at a clinic, which included venlafaxine, lorazepam, alprazolam, and flunitrazepam. Her medication history was reviewed for agents known to cause drug-induced ILD, and subsequently, it was determined that venlafaxine was the only prescribed drug possibly associated with drug-induced ILD. When first prescribed, venlafaxine was administered at 150 mg/day, but this dosage was later increased to 225 mg/day, nine months before admission to KNUH.

On admission, the patient was afebrile, and her blood pressure, heart rate, respiratory rate, and body temperature were 129/70 mm Hg, 78 beats per minute, 20 breaths per minute, and 36.5℃, respectively. She had no clubbing, but auscultation revealed crackles in both whole lung fields. Arterial blood gas analysis on room air yielded the following results: pH, 7.47; partial pressure of oxygen (PaO~2~), 66 mm Hg; partial pressure of carbon dioxide (PaCO~2~), 36 mm Hg; and bicarbonate, 26 mmol/L. Leukocytosis was not apparent in peripheral blood (white blood cell count, 6,530/µL), and C-reactive protein was within the normal range (0.32 mg/dL). A human immunodeficiency virus test yielded negative results, and serologic tests for connective tissue diseases, which included antinuclear antibody, rheumatoid factor, and anti-cyclic citrullinated peptide antibody, also yielded negative results. A chest radiograph revealed diffuse reticular opacities in both lungs ([Figure 1A](#F1){ref-type="fig"}), and a high-resolution computed tomography (HRCT) scan revealed patchy ground glass opacities, mosaic perfusion, and traction bronchiectasis in both lungs ([Figure 1B, C](#F1){ref-type="fig"}). A pulmonary function test confirmed the presence of a moderate restrictive lung defect and gas exchange impairment. Forced vital capacity (FVC) was 1.52 L (60% predicted), forced expiratory volume in one second (FEV~1~) was 1.19 L (66% predicted), FEV~1~/FVC, was 78%, diffusing capacity for carbon monoxide was 11.2 mL/mm Hg/min (61% predicted), and total lung capacity was 3.29 L (78% predicted). Analysis of bronchoalveolar lavage (BAL) fluid showed mild lymphocytosis. The BAL fluid cell count was 4.5×10^5^/mL, and included 17% lymphocytes, 3% eosinophils, and 80% macrophages. A lymphocyte subset analysis of BAL fluid conducted using flow cytometry revealed 84% T cells, 64% CD4+ cells, 21% CD8+ cells, a CD4/CD8 ratio of three, 0.9% B cells, 13% NK cells. A pathologist (T.I.P.) reviewed the pathology slides, and identified interstitial infiltrates of lymphocytes and plasma cells, and focal fibrosis with collagen fiber deposition, which were consistent with a nonspecific interstitial pneumonia (NSIP). However, no fibroblastic foci or granulomas were observed ([Figure 2](#F2){ref-type="fig"}).

Based on analytical results, venlafaxine-induced ILD was suspected. Thus, venlafaxine was discontinued, and oral prednisolone (0.5 mg/kg/day) was administered. After starting prednisolone, the cough and dyspnea slowly improved, and after four months, radiological findings were found to have improved by follow-up computed tomography (CT).

Discussion
==========

This case provides further evidence that venlafaxine can cause drug-induced ILD. Accordingly, we advise that like clozapine, a selective serotonin reuptake inhibitor[@B9], and fluoxetine, an atypical antipsychotic[@B10], venlafaxine should be considered an anti-psychiatric drug that can cause drug-induced ILD. Currently, the incidences of venlafaxine-induced lung toxicity and ILD are not known. However, given the widespread use of venlafaxine for psychiatric indications, including major depressive disorders, venlafaxine-induced ILD appears to be rare[@B2]. A direct toxic effect on lung tissue and hypersensitivity reactions may be involved in venlafaxine-induced ILD[@B2]. However, like lung toxicities caused by other drugs, the mechanism whereby venlafaxine might trigger interstitial pneumonitis remains unknown[@B2].

To establish that a drug causes a disease, several criteria must be fulfilled, that is, a temporal relation between drug commencement and disease onset, the clinical manifestations of disease characteristics, and clinical improvement after drug discontinuation[@B8]. In the present case, our patient developed respiratory symptoms, including a persistent cough, 21 months after she started taking venlafaxine, and three months after venlafaxine was increased to 225 mg/day, which supports the temporal relation between drug commencement and the development of respiratory symptoms.

As mentioned above, previously reported cases of pulmonary toxicities associated with venlafaxine include asthma[@B5], eosinophilic pneumonia[@B1],[@B6],[@B7], and interstitial pneumonitis[@B2],[@B8],[@B11]. All previously reported cases with interstitial pneumonitis exhibited radiological and pathological features consistent with hypersensitivity pneumonitis (HP). Similarly, in the present case, HRCT demonstrated bilateral mosaic perfusion with air-trapping, a characteristic CT finding of HP[@B12], although poorly-defined centrilobular nodules were not apparent. The NSIP pattern is considered one of the pathological findings of HP, although bronchiolocentric inflammation and poorly formed granulomas were not observed. Our analysis of BAL fluid indicated mild lymphocytosis with an increased CD4/CD8 ratio rather than marked lymphocytosis with a decreased CD4/CD8 ratio, which is typical of HP. However, these findings concur with the fact that patients with chronic HP exhibit lower BAL lymphocytosis and increased levels of CD8+ T lymphocytes in BAL fluid[@B13], which suggests that the presented case was of a more chronic form than previously reported cases of venlafaxine-induced interstitial pneumonitis[@B2],[@B8],[@B11]. Accordingly, this is the first report of venlafaxine-induced ILD presenting as a chronic form similar to chronic HP. Finally, after venlafaxine was discontinued and corticosteroid administered, clinical manifestations and radiological findings improved, which fulfilled the last criterion of drug-induced toxicity. In addition, to relate venlafaxine to drug-induced lung toxicity in the present case, we used the Naranjo algorithm to score adverse drug reaction probability. We obtained a score of six, indicating the \"probable\" category[@B14].

In conclusion, venlafaxine is an antidepressant that can cause drug-induced ILD, which is characterized by the clinical, radiological, and pathological features of HP. This is the first report to describe venlafaxine-induced ILD with chronic HP-like manifestations. Clinicians need to be aware that venlafaxine can cause drug-induced ILD in psychiatric patients.
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![(A) The chest radiograph demonstrates diffuse reticulonodular opacities in both lungs. (B) A high resolution computed tomography (HRCT) scan reveals diffuse patchy ground glass opacity (black arrows), mosaic perfusion (black arrowheads) and traction bronchiectasis (white arrows) in both lungs. (C) Air-trapping (black arrows) is noted in an expiratory view of the HRCT scan.](trd-77-81-g001){#F1}

![A surgical lung biopsy showed interstitial infiltrations of lymphocytes and plasma cells and a focal fibrosis with collagen fiber deposition (arrows) (A, H&E stain, ×100; B, H&E stain, ×400).](trd-77-81-g002){#F2}
